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o Dje J]'F]/'l cryesectioned datal Is like crude
OIIIENS EAULITUI'to many but not
r)rJrFJ(“B larly” useful until it has been refined.

2O ‘goal is to create and deliver virtual
== anatomy: to present and future health care
'prowders

_® The internet is a powerful delivery tool for
virtual anatomy
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AEOISIANLY IMpProving Segmentation

2 Copejgltfs d Diversity (Gender, Age, Race
rmrl Body Habitus)

B il roving Resolution and Tissue Contrast
= ®Adding Pathologies, Functionality,
~ Physiology




WDEVElopment and Validatio ——y

IEL) ﬂatomy‘(e*larrlculum
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SINEIENHenert and RuthrHersler, anatomists,
glENEcy Eisenhart, instructional designer,
rlev* loped knee anatomy curriculum

— o Flg ‘Weston of Alliance for Technology,

- ﬂ.earnmg, and Society (ATLAS) headed
tests of the EVH on students at red rocks
community college and the University of
Colorado at Boulder



—_—

What We fave Leared

SNEYSICIANS and anatomists are eager for
Vil N natomy

2 faelz)y 'S consumer graphics cards can
J:rc idle today’s virtual anatomy

= “The internet is not particularly 3-D friendly

e Neuroradlologlsts can write robust
complex code
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0 F?JJJJ\/ Decompiled, Makingfit Difficult'to
PROLECE | roprletary Data

pIeter Cross Platform

— b ;_--Layer of Indirection, Garbage
= ~ Collection for Example, is a Major
= Nuisance

® Significant Memory Overhead
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e Exp orable Virtual H
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SR EVHTis an authoring and dlsplay 70]0),
for ds_ ering| virtlal anatomic curriculum
OVEIS ‘therinternet.

_— Tihe EVH requires high-bandwidth but is
ﬁﬂr |gth tolerant of latency and other

-~ Instantaneous interruptions such as packet
loss, making it practical for the NGI of
today and the near future.
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DEVEIOpMENt of a Network EVH
Ir] rrorl e EVH intor Anatomy: Curriculum

U érgraduate Anatomy Students

= Augmentat|on of EVH for Surgical
~ Simulation
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(LOG) filter can help
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VOIUIME: Vistialization Vet
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"Marching Cubes: A High Resolution 3D Surface Construction Algorithm®,
William E. Lorensen and Harvey E. Cline,Computer Graphics (Proceedings of
SIGGRAPH '87), Vol. 21, No. 4, pp. 163-169.



. N =3
e Neea ror Edge Sharing
Inermation




ouidYIethed kor Ma ki-ﬂg%ﬁﬁ?’

SWAIPIardatel s by nature discrete
PNithe smoothing can be accomplished
rJf"rr»"" polygons are made, then the
= -.-—GEL for producing polygons is
= Simple: Each voxel face that is not

== adjacent to a voxel of the same type is
- given a two triangle representation
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“Adjacent Structiurs

e

_:—

2 Adl] J'JCdJ’J Jstructures share surfaces in one
cJf rw:r ays
=T y slide along each other

_..
-ll—""

They join each other

j" IV_I-any structure pairs do both
— How they share effects the topology
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Editing
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sEDIPainting Allows Delineatiohiofis
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- SurfacerFeatures:

Fackioprevions page |Switch to Edit Mode|

The €xplorable Virtual Human

4 Bones: Femur: Proximal epiphysis

The proximal epiphysis of the femur has a head which is a ball-like strurture
that articulates with the coxal (hip) bone. Articular cartilage covers the surface
of the head and acts to reduce friction during movement. Examine the femoral

head.

A ligament runs from the coxal bone to the femur, attaching at a pit in the head

called the fovea capitis. Examine the fovea capi

The head of the femur narrows as it approaches the shaft; this part is called the

neck.

Index Previous Hext



Q, > Ions Are Added that DEpEnd
On the 3-D'Surfiace Painting

x| [ on - Proximal =1olx]
S Backoto previons paoe | Switch to Edit Mode! Exit o

Th@ exulol, Glllle w i!l ﬂl Humqn Click on the neck of the femur

4 Bones: Femur: Proximal epiphysis
TEST YOURSELF

Afier you waich the animation at the right, test your knowledge by clicking on the structures as the
instructed in the animation window.

If you are having trouble locating the structure, click the right mouse bution to highlight the
answer.

Index Previous Hext
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biEestRun i Native Code (C++)
r)orrm |ther GHOST or Our Own API



Herdivareicontrollediknee Joi

o An ngur Device for Simulated Arthroscopy
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PMIJLETEICE 1\/‘ Atlas (Obliguemaker)
WVitimedia for the VH' Dissector ™
BNClinical Specialty Projects
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Bining Subtleties of the Flexion |
| XIS

i 3D View

Heme Tutorial

This TAA illustrates the difference between the two axes,
which are neither colinear nor parallel.

Replay

The following IAA shows that the corresponding two
planes are neither coplanar nor parallel.

The angle between the two axes is 6.76 Degrees.

For the CT knees, the angle between the two axes were:
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acralégmulat-ieﬁf)h -

+ 3D View

This TAA demonstrates the port of entry via the third sacral foramen. As
shown here, the needle tip touches the third sacral nerve.

This is a tranverse section of the Visible Human taken at the level of the S3
foramen,

[0

The line represents a needle trajectory perpendicular to the skin, reaching the
53 root.

In this specimen, the spinous part of the sacrum shields the S4 and S5 roots
from needle trajectories that are perpendicular to the skin.

Note the unusual presence of the right piriformis in the sacral canal, as well as
Reset I <« b o
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WAIELEnY = Medical 8 Undergraduate

Ecltjeziileyg

20rtno saedics - TKA basic research

e 62 hopaedics - Surgical Simulation
Urology Sacral Stimulation Simulation
o Gastroenterology Planer Anatomy

e Neurology — Needle Insertion Simulation
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VEIOpranatomy’ curriculum for the rest

| 'the_'_r_

e /el Of an economic model for delivering
0 the health professional world.

w! from anatomy to medicine!



	The Explorable Virtual Human
	Virtual Anatomy Over the Internet
	Virtual Anatomy is a Moving Target
	Development and Validation of Knee Anatomy Curriculum
	What We Have Learned
	Some JAVA Concerns
	The Explorable Virtual Human (EVH)
	EVH Objectives
	Visible Human Data
	Segmentation and Classification
	Volume Visualization Methods
	Making Polygonal Models
	The Need for Edge Sharing Information
	Our Method For Making Polygons
	Our Method For Making Polygons
	Adjacent Structures
	Defining Edge Sharing Types
	Edge Sharing Table
	Smooth and Disjoint
	The EVH as a Display Tool
	The EVH as an Authoring Tool
	IAA Editing
	Editing
	3-D Painting Allows Delineation of Surface Features
	Questions Are Added that Depend On the 3-D Surface Painting
	Soft Tissue Deformation
	Haptics
	Hardware Controlled Knee Joint(HCKJ)
	Hardware Controlled Knee Joint (HCKJ)
	HCKJ Hardware
	HCKJ Electronics
	Latest Incarnation
	The Next Step
	Derivative Applications
	On-Line Interactive Atlas
	VH Dissector TM
	Explaining Subtleties of the Flexion Axis
	Sacral Stimulation
	Sacral Stimulator Simulator
	Sacral Stimulator Simulator
	Neurosurgery Simulator
	Significant Impact On
	Where Must We Go From Here

